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= (54) Tltie: LIGHT EMITTING DEVICE AND LIGHTING DEVICE USING IT, IMAGE DISPLAY UNIT 

g (54) s§3tSBfccfct/^-tL*fflL^fcBgMSa. mmm^^m 

(57) Abstract: A light emitting device having a high, stable light emission intensity, that is, a light emitting device in which, when 
an LED or LD having a emission peak of 380 nm-410 nm is used as the exciting light source of a light emitting device, the light 
emission intensity of a red phosphor does not change significantly and its luminance as well as its balance when mixed with blue and 
green phosphors is kept satisfactorily despite some deviation in its emission wavelength. The light emitting device is characterized 
by comprising a phosphor having Eu^"^ as an emission center ion, a minimum emission intensity, within an excitation wavelength 
1/^ range of 380 nm-410 nm in an excitation spectrum, of at least 65% of a maximum emission intensity, and an emission efficiency at 
400 nm of at least 20%, and a semiconductor light emitting element that emits light in a near-UV ray through visible light region. 
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tz.o ::i(DmW^. 0. 3 7g (lOmmo 1) (D±t{k^— n f 3. (Ill) 6 7KfP 

hi^i^mmw^mi'-ftL^^, ^m^ixm^mmmi^tio ^mi^tc^it^^m^mm 
y-/i^\:ixmi^vfc^mib^t^^mn^'^i^^. s o°cizxM^m.m\.. 

"FSB«5g5^Tr^$tuS E u (2NFA) 3P h e n i ^#l4-#-fCo ^ (D^f^(Z?B!ll.#; 
f*2 1 6 - 2 1 8°C-T?feofCo 
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Eu (DBM) jPhenO-a^^ 

O. 6 7 g (3mmo 1 ) <^ v^^i/yV ^^^(H-DBM)s 0. 2 O g (1. 

Ommo 1 ) COPh. e n 1 7J<^0^*3 j; t^^ O . 3 2 g (3. 0 mm o 1 ) (D 2 , 2' 

— r 5: y v^^t^y — — /W5 om nc^^^^Lfco ^(Dmw^. o. 37 

g (1 0mm o 1 ) (^i^Yt:::!-— a t°i^A (III) 6 TKfPi^^^iJ' / — /l- 2 0 m U3: 

0°Ctz:T*^^^b. TlB«it^-e^$:iT.§ S6^#lEu (DBM) 3Phen:Sr# 
fCo ^<^^^<7)i!l{^«l 7 1 - 1 7 4t:-efeofco 
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0. 7 3 g (2mmo 1) (OWc=^—n\ftPJ^ (III) 6 TKfnfe^jK/'-f V t^P 
y ^}V= 1/1 COM^^^^J; 3 0ml -^It^f^i^fc^^iJ^^^a^ZlT 3 B^rsl^a^ft 

B6^#JE u (DBM) 3TPPO^#fCo rt^^^<^i!ll^f* 1 7 6 - 1 7 

7°CT?^ofCo 

#btbfc:Eu (DBM) 3T P P 0^#:^z:oV^T. l&^X^HJjffaiJ^^fro fc i: 

; P 1 

*S-^^^;a = 12. 38 A, b=18. 80 A, c = ll. 55 A, 
q: = 95. 68° , ^ = 103. 12° , 7 = 87. 86° 
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P 0:iS Xt^O . 3 2g (3 mm o 1) (D 2 , 2'- / — /l^^Sr-l' yy^ti 
^JV/:^^ J 7/1 (Dm^m^^A 0 m 1 \ZL'mU bfc ^ (^^?^--. 0 . 
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3 7g (Imnio 1) (0^^=^— ^ "t: ^ (III) 6 7kW^^7K/-< yy'^ ^< / — 

xM&tmi^. Tmmm^xm^fh^^^^mEu (2nfa) 3 (tppo 2^ 




m-^m9 

Eu (2NFA) 3D P P h e n (D-B^Mfe 

0. 8 O g (3mmo 1) (^)H-2NFAs 0. 33g (1 mm o 1) (D 4 , 
7 —^J':7 a^=^;V— X , 1 0 -^^o^-^:/ h n y >' (D P P h e n) *5ctD«0. 32 
g (3mmol)(^>2, 2'- 5^ / ^Ja^^ J / —jV 2 0 ra. \\Z.mMl^ 
fzL^ :L(Dim^^. O. 3 7g (Immo 1) (^iS'fk^— n t° t> a (III) 67j<^P#> 
trTK/^^/— 1/I(^^l^'^|ft2 Om 1 -^^^?$^fc^?S^^M^^T 3 0 

^tb^SSfi^i^Eu (2NFA) 3D P P h e n Sr#fc„ 1 7 3 

-17 6°C-l?feo^Co 

27 



wo 2005/075598 



PCT/JP2005/002092 




(mm 1 ) 

Eu (DBM) P P 0(D^^ 

1 . 3 4 g (6 mm ol) <DH — DBM^ O. 84g (3 mm o 1 ) P P 

O*5j:TJ«0. 68 g (6mmol)02, 2' — ^ 5 y / ^^^^^^ y w-^l^ 

8 Om Uz::?^^f L:^Co ^COmW^. O. 7 3g ( 2 mm o 1 ) (^ig-'fl^^ — a t° 
•h (III) 6 7K^pi^Sr7K/^i5?y— /l-= 1/1 (^^-^^^$^2 Om 1 -^:^^|$-^fc^^ 

tzii^L. i6'^3#JEu (DBM) 3TPPO^#/Co ^ (D^#:<Di^.#;fi 7 8 - 8 5 °C 
#bnfcEu (DBM) 3T P PO^#:^^:oV^T. |&5NX^|UjffaiJ5^^fTo fc i 

(J:t^^J 2 ) 
Eu (TTA) gPheiKD-^^ 

13. 3 4 g (6 Ommo 1) ©H-TTA. 3. 60g (2 0 mm o 1 ) (D 
Phenj6<±:D«6. 32g (6 Ommo I) (D 2 , 2' — 5: y i;!^^:. ^ / — yl/:|r:3i 
^ O Ojn 1 izmmi^fz.. :i(Dmm^. l. 33g (2 0mmol)(D4^ 

f|-:x— n A (III) 6 7j<fP#>^^t^y — /H 0 0ml (31^^?? bfc^^^i^tr^U^C 
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TlB«3t^-^^*$tt§ g^^^iJE u (TTA) 3Phen^#fCo 

r (D^W^ ^7tm^^ bfc ^ ^1 C 4 3 . 1 5 % ; H 2 . 3 2 % ; N 2 . 8 3% 

-efe 19 , fj-^^jtC 43. 4 3 % ; H 2 . 0 2 % ; N 2 . 8 1 % i o 

fco :^fc^ ^:(D^{2is:(7)g4;^Ji2 4 0 - 2 4 2°C-efcofCc 

#btLfcEu (TTA) 3P h e n^#:^^:oV^T. |&*Xi^|llilf M^tr^To fCo 

(.\^mm 3 ) 

Eu (2NFA) sPheiK^-^^ 

0. 8 0 g (3 . Ommo 1) (DH— 2NFA^ 0. 18g (1. 0 mm o 1 ) 
<^Phen*3j;tJ«0. 32g (3. 0 mm o 1 ) (D 2 , 2' — 5: / v^ai^J^y— 
^=^^ OraWZLmMl^f^o ^(OW^^^ 0. 3 7g ( 1 0 mm o 1) (D 

it-fk^-n t°t>3, (in) Q7^^m-^=^^ J —^i^/7i^= 1 / i(Dm^'m%2. om i 

fetLfcai^^-feJ^ft:^. 5 O'Ci^X^^^Mb. B6^#jEu (2NFA)3Phen 

r CD^I^ ^7U*:7j-|lf Lfc ^ ^ . C 5 7 . 2 5 % ; H 2 . 7 1 % ; N 2 . 5 1 % 
l?fe<9s fh^jiftC 5 7. 51%;H2. 86%;N2. 4 8 % i CT*S)o 
fc„ *fc. r.(D^#:cDB!ll^{i 1 5 7 - 1 5 g^CTffcofCo 

(J:b^^J 4 ) 
Eu (2NFA) DPPhenO-^Afe 

0. 8 0 g (3mmo 1) <^H-2NFA^ 0. 33g (l mm o 1 ) (DA, 
7 -V"7 =i^^jV— 1 , 1 0 —-^ z^-^l^ Vu ]) (DPPhen) :Joj:TJ«0. 32 

g (3mmol) (D2, 2'— ^ % J i>=^^ J ^ ^JV 2 Q ra. \\Z.'MM\^ 
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fCo wO^^I^-^, 0. 3 7g (Imrao 1) (D:^^^^^ n b° t> i>, (m) 6:7KfP#/ 

^7X/^c^y '-/^= 1/1 <^?i-^^^iK2 om 1 ^mm^^t^mm^mmcx 3 0 
^a^^ y —/ux-mmk. 5 ox^\zxm^^mv. s^#»eu (2nfa) dpp 

h e n^#fc. r(Z)^#:(^iilj^f*l 3 8- 1 5 0°CTrfeofc„ 

(.i:bge^!j 5 ) 
Eu (HFA) 3 (TPPO) z(^-^f^ 

1. 8 7g (9mmol) <D^^i^:7/V;:^a T-fe^/l^Tir h V (HF A) , 1. 

7 O g (6 mm ol)(DTPPO*5j;-a«0. 95g (9mol)(7?2. 2 '-^5; 

y y—/u^ 4 y-^^y^y— /i^ 4:0x11 nzmmi^tio ^(Dmm--^. 1. 10 

g (Smmo 1) cot^'fb^— n J. (Ill) 6 TKfPife^TK/^l' y /nV — /l-= 

i/'io}m-a'^^2 0ml ^mm^^n:mm^^m^x 3 o^ti^i-fxmri^f^o 

%htir^M^M^M'B'm^7K 2 0ml ^{P&T^mM i Btrsljt^ 

FA) 3 (TPPO) z^nr^. ^(Dmi$^(Dm^i-±. 2 9 o'x^&.±xh<^tio 




Eu(HFA)3(TPPO)2 
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(i^tmm 6 ) 

Eu (HFA) sDMGEO-a^^ 

0. 6 2 g (3mrao 1) (DHFA^ 0. ISg ( 1 mm o 1 ) (Di^^^'f-Uly 
=i^;l'-J:^^;V=nu — 'TJl^ (DMG E) ^XI 0 . 3 2 g (3 mm o I) (D 2 , 

bfco :^(Om^^. O. 3 7g (Immo 1) (^i^fL^— n tj7 A (m) 67kfP 

^^7K2 Om 1 -^MM^'^fci^'^^^m^x 3 o^-A^nxmT\^. ^hKimm 
o°ct^TK^^)^u. Tmmm^xm^th^n^mBxx (hfa) 3dmge^# 



Eu(HFA)3DMGE 

h:^^ :^W^^^±m rKX-6 8 1 j) (tb^M?). Y^OaS : Eu 
•^h:=^^:^W^^^±m^P 2 2 - R E 3 J) (i:bg?#il 8 ) tr^ 1 J^^i-^ 

H*5 J;-a« ALf*-€:tV-€^;^bs 3 8 0 nm/^^fe 4 1 0 n m(Da^5i^S<^tSia^-:fc^it 5 

nm:0^fe4 1 0 n mOMjiSlgftt^tSffl^^ljb^ft <^ ^Sl§^5Sft(Di:b 

T'feSo 4 0 0 nxnmiM(D^yt^mn^m(D:^m^ ^ y) mMi.f:io 

03:Eu^ffiV^T. 2 5 4 n ml/j^g-eo^^-^^^rM^ :S:i/cjit 5 6. 0%(J, 
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onm-4 1 0 nm^3:*5v^x. i^tm^ 7 (D'myti^(D'mytmmit. Mmi^^hi^x 

ytPf^. '^^3 8 O nm~4 1 0 nm^|§^t°— ^ ^-fS L ED^LD:^®iB^ 
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No. 




Ama X 


AH 


AL 


L/H 

% 






x:* u ^ Jl X 3 V 1 ir KJJ 2 


R R 


^ ^ P 


4 i U 


7 8.1 


5 0, 0 




T^'ii f'pnpAS P h ri 
i> U X 1 jfT^^ 3 i U, *5 13, 


^ 52 R 


^ 

0 0 0 


y1 1 A 


00. y 


4 7. 6 




£> U ^ V J. X 3 X Vo^ IN w 


Q 0 K 
0 «7 0 


Q 0 

0 9 0 


A t f\ 

4 10 


00.7 


5 4.9 




17 11 O iV/r T* A \ O ^ T-k 
Eeu. \^ m, X X Jt\/ 3 Jr JQ 6 11 


Q Q n 
0 «7 U 


Q Q n 
c U 


y1 1 A 
4 10 


8 1. 7 


4 5- 0 






0 n 0 
0 9 0 


Q 0 0 
0 9 0 


4 10 


8 6, 4 


3 9.2 




T? 11 rriTiXirA P K A 


/I A yl 


j1 ri >f 
^ U 4 


0 0 n 
0 0 0 


9 0 . 0 


3 3. 4 




T7 It fT^ "RTvjfN T "P ir> O 




/I A 
^ U f 


0 0 n 
0 0 u 


9 4, 8 


4 1. 3 




T? 11 ^ O TVY TT A S /''T* TP" "D 

X2f u V. 4 XN i? A) 3 V i Jr Jr KJj 2 




Q Q "7 


4 10 


8 4. 1 


2 9 4 1 




is U v-^iNx*A; 3IJ Jr Jr xl e 11 


0 <i n 

0 y u 


0 Q A 

0 y u 


4 10 


7 o, 2 


3 7.4 




U iJLJ Jb> 3 1 ir F 0 


4 U 1 


4 0 1 


0 0 r\ 

3 8 0 


9 4, 8 


14- 2 




xi- u \ X X /i.^ 3 XT XX e XX 


Q R 
0 0 D 


■5 R ft 
■ 0 0 0 


A 1 A 
^ 1 U 


K A 0 


Z 9 . 4 




Eu (2NFA) 3Ph en 


3 8 8 


3 8 8 


4 10 


5 3.8 


6. 8 


itmu 


Eu (2NFA) 3DP Phen 


3 9 0 


3 9 0 


4 10 


58. 8 


• 26. 4 


imms 


Eu (HFA) 3 (TP FO) ^ 


3 6 2 


3 8 0 


4 10 


46. 1 


21. 0 


imme 


Eu <HFA) 3DMGE 


360 


3 8 0 


4 10 


67. 4 


8. 0 


amm 


L a20sS : Eu 


334 


3 8 0 


4 10 


19- 6 


16.0 




YaOgS : Eu 


3 13 


3 8 0 


4 10 


15.6 


8. 4 



^hf^<m^ fii^'m-^^x^m^mt^^m-r:^^^ t j*. t-^xm hi}--x-h 

004-30173) ^c£-^^V^•r*5 19 , ■^6^^#::ei5§|ffl <t «9 $ tb^So 

o 
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m ^ (o m. m 

/l-iC^n^m^f^^ 3 8 0 nm~4 1 O n iiKDfElSOftig^Tfe^S-^;^^^^^^^^?^ 
M(D6 5%SXJi-Vh V. 4 0 0 nxn-V(Dm^^^-d^2 0 %SX±Xh ^^^ti^ t . 

K^fcfi^^^V:^- KT'feS r ^^^i: 
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m 1 



Ligand 



'F2 
'^1 



15b 



16b - 



TO 

14a (3f:jg 




12 

mm 



1.4b 



16a 

U— K) 

13 



1.9 ^m^mi^y 
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